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the quadrate of the Sauropsida. It forms an acute angle 
with the basi-cranial line, as in most other fishes, but in 
Murana Helena (see Huxley, Croon. Lect., p. 34, and Osteol. 
CataL Mus. Coll. Surg., vol. i,, p. 14), the suspensorium is 
veryfrogdike, forming an obtuse angle. The well developed 
heads of the hyo-mandibular fit into proper glenoid cavi¬ 
ties, the foremost of which is made in the post-frontal 
and pro-otic, and the hinder pit is in the pterotic. The 
knob for the opercular is t^ery large in the adult, and in 
eels five or six inches long the only sign of the separate¬ 
ness of the symplectic is the transverse cartilaginous 
tract which connects it with the hyo-mandibular; but in 
my youngest specimen it can be seen separate, with its 
own ectosteal sheath (Fig. A, sy. ); it is very short, and 
the cartilaginous interspace above is very large. From 
the middle of that synchondrosis there arises a small 
semi-segmented bud of cartilage, the “ stylo-hyal ” (st. h.) ■, 
this becomes ligamentous in the adult; in other Teleostei 
it forms a rather small cylinder, completely segmented off, 
and it acquires a bony sheath. The rest of the descend¬ 
ing hyoid cornu is a thickish arcuate rod of cartilage ossified 
by two ectosteal sheaths, the “ epi and “ cerato-hyals.” 
In Teleostei generally, the distal end is cut off by a joint 
cavity, and ossifies from two more ossicles, forming the 
“ hypo-hyal ” segment; this structure is not attained in the 
less specialised eel. The arch is finished by a long and 
stout glosso-hyal. Even the free bar of the first post- 
stomal arch—the mandible—has its peculiarities, - for, 
contrary to rule, it has no angular splint—and the 
“coronoid,” so seldom present in Teleostei, and so con¬ 
stant in Sauropsida, is well developed in the eel; it is 
very small in old individuals of the cod-fish. The 
dentary alone is dentigerous, and is very large and 
strong, with a large coronoid process ; the “articulare” 
is short and massive. In the upper part of the face the 
specialised subcutaneous bones (parastoses) are very 
instructive ; several belong to the lateral-line series, but, 
modified and broken up into two rows in the head, they 
formtubularmucous bones; these are the nasals and “sub”- 
and “ pre-orbitals.” Another facial series, which may run 
obliquely from the snout to the hinge of the lower jaw, 
has only two on each side,—the pre-maxiilary and maxil¬ 
lary. Here we have, contrary to rule, the short pre¬ 
maxillary edentulous and the maxillary bearing teeth. 
The specialised bones of the back-face and throat are 
worth mention; the pre-opercular is oblong, twisted, 
strongly convexo-concave, and burrowed by mucous 
glands. The opercular fits by a deep cup to the knob on 
the hyo-mandibular; like the feebler sub-opercular, it is 
strongly falcate ; the latter fits by a sliding joint to the 
pedate upper end of the wedge-shaped large inter- 
opercular. The long, thick-based, slender-pointed “ bran- 
chiostegals ” are eleven in number on each side in the 
common eel ; the basal bone of this wondrously 
specialised series of dermal bones is the so-called “ uro- 
hyal; ” it is knife-shaped behind, and in front terminates 
in a massive head, facetted for the cerato-hyals. I call 
this bone the “ basi-branchiostegalfor the “ uro-hyal" of 
the bird is the remnant of the basi-branchial bar. The 
student can easily obtain both the gigantic conger and the 
larger specimens of the common eel, and, having become 
familiar with the parts of the skull and face of such an 
ordinary teleostean as the cod, and of the larger amphibian 
types, both tailed and tailless, he will then be able to gain 
a much clearer idea of the fundamental harmony existing 
between such diverse types, if this intermediate eel-type 
be once well understood. 

The development of the skull in the culminating 
amphibian, the frog, has yielded me already such 
satisfactory results that I am somewhat restless to 
mow the early conditions of that of the fish: then 
vho’e groups of low vertebrate types will begin to be 
:een in harmonious relation. 

W. K. Parker 


NOTES 

The following is a list of the Presidents of Sections nominated 
by the Council of the British Association for the approaching 
meeting at Edinburgh :—Section A, Prof. P. G. Tait, of 
Edinburgh ; Section B, Dr. Andrews, of Belfast; Section C, 
Prof. Geikie; Section D, Prof. Allen Thomson ; Section E, 
Alex. Keith Johnston, sen. ; Section F, Lord Neaves; Section 
G, Prof. Fleeming Jenkin. The Evening Discourses will be 
delivered by Prof. Abel and Mr. E. B. Tylor. 

It is stated that the labours of the Royal Commission 011 Coal, 
appointed a few years ago by Sir George Grey, are on the point 
of completion, and the result is the demonstration of the fact that, 
assuming a certain annual increase in the rate of consumption, 
sufficient economically gettable coal exists in Great Britain and 
Ireland to last from 800 to 1,000 years. We shall be very glad 
to see such an important fact demonstrated. 

We have to record the death of Mr. George Grote, Vice- 
Chancellor of the University of Londonj whose serious ill¬ 
ness we mentioned a fortnight since. He died on Sunday 
last, after a long illness, in his seventy-seventh year. We can ill 
afford to lose men who have so long and so ablv thrown their 
influence and their abilities into the cause of the higher education 
of all classes of the community. 

W r E regret to announce that Mr. Numa Edward Hartog, Senior 
Wrangler of the University of Cambridge in 1869, died on Mon¬ 
day last of smallpox. Mr. Hartog was still, in common with 
other Nonconformists, excluded from the substantial reward of 
his exertions ; but in the present Session he gave important evi¬ 
dence before the Lords’ Committee on University Tests, and it 
is due perhaps to the sympathy which his exclusion excited that 
the Lords proposed a measure which would have admitted him 
to a Trinity Fellowship. Before, however, he could take advan¬ 
tage of the passing of the University Tests Bill the man who was 
expected to be the first to reap its fruits had passed away. 

At the recent examination for the newly-established Diploma 
in State Medicine given by the University of Dublin, the first 
place was taken by Mr. J. W. Moore, ex-scholar Trinity College, 
Dublin ; the second by Dr. A, W. Foot, Junior Physician to the 
Meath Hospital and County of Dublin Infirmary; the third by 
Mr. Yeo, who obtained the Junior Medical Exhibition in 1864, 
and the Senior Medical Exhibition in 1866 ; and the fourth by 
Mr. Todhunter, a gentleman already well known in certain 
circles for his literary abilities. 

d he new museum and library at Clifton College were inaugu¬ 
rated on Saturday last by a conversazione. There was a good 
collection of objects of interest contributed by gentlemen of the 
neighbourhood ; some music, and a speech from the Rev. Princi¬ 
pal of the College, interested the large company, and Prof. Church 
delivered an address on “ Colour.” 

1 HE new buildings of St. Thomas’s Hospital on the southern 
Thames Embankment, opposite the Houses of Parliament, were 
opened yesterday by the Queen in person. 

The Victoria Institute concluded its fifth session on Monday. 
Its.members are now 305 in number, seventy having joined since 
February ; the papers for the coming session include two on 
subjects connected with the vegetable kingdom. 

The managers of the London Institution, in accordance with 
the recommendation of the annual meeting of proprietors, have 
resolved to afford opportunities during the ensuing season for the 
reading and discussion of papers on subjects of special interest in 
science, literature, commerce, and the arts, provided they receive 
s ich offers as wall insure a succession of suitable communications. 

It is believed that this proposed extension of the use of the 
Lecture Theatre in Finsbury Circus will produce a series of 
attractive meetings similar in character to those of the Society of 
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Arts, but representing more directly the business and thought of 
the City. The managers do not intend to restrict the reading 
and discussion of papers to the proprietors of the Institution, cr 
to limit the range of subjects otherwise than by the provisions of 
the charter, which precludes politics and theology. 

On Saturday last, the 17th, the Rugby School Natural His¬ 
tory Society made an excursion through Charnwood Forest. 
Mr. Hambly, the manager of the Mount Sorrel granite works, 
conducted them over his workshops and quarries; and Mr. Ellis 
showed them his slate pits at Svvithland. They also visited 
Woodhouse Eaves, the Beacon, the Monastery, and Bardon Hill. 
The geologists, botanists, and entomologists were alike well 
content with the results of a very pleasant day’s excursion. The 
party numbered forty-one. 

Sir John Pakikgton, as President of the Institution of Naval 
Architects, has addressed a letter to the President of the Board 
of Trade, in which, among other suggestions, he proposes as an 
additional clause in the “Prevention of Accidents Act” that 
in future adjusters of compasses shall be duly certified by the 
Board of Trade, after examination, as properly qualified. 

We are requested to state that the value of the Natural Science 
scholarship at Magdalen College, Oxford, will be 95/, and not 
So/, as stated last week, and that the name of the successful 
competitor for the Johnson Memorial Prize Essay is John G. 
Gamble, not James S. Gamble. 

Dr. Murchison, F.R.S., has been this week recommended 
by the Grand Committee for election by the Governors as 
Physician to St. Thomas’s Hospital, Mr. Croft for election as 
Surgeon, Dr. John Harley and Dr. Frank Payne as Assistant 
Physicians, and Mr. Francis Mason and Mr. Henry Arnott as 
Assistant Surgeons. 

Dr. Hooker reports that the upper valleys of the Atlas range 
are very steep and picturesque, and are thickly inhabited by a 
fine race of people called Shelloos. The first positive indication 
of ancient ice action met with was a stupendous moraine at about 
6,000 feet—a perfectly unmistakeable one, but, curiously enough, 
with no traces above or below it, no roches moutonnies, no striated 
or grooved surfaces, and no perched blocks, except on the moraine 
itself. The height of the peaks of the axis is very uniform for a 
considerable distance, and they have very steep faces ; there are 
no glaciers nor perpetual snow, properly so called ; but snow lies 
all the year in steep gullies of the north face, stretching down¬ 
wards for probably 5,000 feet from the summit. The vegeta 1 ion 
is chiefly Spanish. 

The following works on Science are amongst the publishers’ 
announcements for the next few weeks:—From Messrs. 
Longman—Dr. Ueberweg’s “System of Logic and History of 
Logical Doctrines,” translated by Thos. M. Lindsay ; “Cooper’s 
Dictionary of Practical Surgery and Encyclopaedia of Surgical 
Science,” new edition by S. A. Lane; in Gleig’s School 
Series: “Animal Physiology,” by Dr. E. D. Mapother; “Phy¬ 
sical Geography,” by W. Hughes. From Mr. Murray— 
“Rambles among the Alps, i860—1869,” by E. Whymper. 
From Griffith and Farran—“The Theory and Practice of the 
Metric System of Weights and Measures,” by Prof. Leone 
Levi, F.S.A.; “A Compendious Grammar and Philological 
Handbook of the English Language,” by J. Stuart Colquhoun, 
M.A., barrister-at-law. From W. and R. Chambers—“Class 
Book of Science and Literature; Zoology from do. ; Botany 
from do.; Geology from do.”; “Standard Animal Phy¬ 
siology,” Part I. for Standard IV.; “Standard Geography,” 
Part I. for Standard IV.; “Standard Physical Geography,” 
for Standards IV., V., VI.; “ Mackay’s Arithmetical Exer¬ 
cises,” for Standard Work, Parts I., II., III., IV.; Part V., em¬ 
bracing Metric System; “ Standard Algebra;” “Explicit Euclid,” 


Books I. and II. From S. Low, Son, and Co.—a complete 
treatise on the “Distillation and Preparation of Alcoholic 
Liquors,” translated from the French of M. Duplais, by Dr. 
M. McICennie; a treatise on “ The Manufacture of Vinegar,” 
by Prof. H. Dussance. From Cassell, Petter, and Galpin— 
“Selected Obstetrical and Gynaecological Works of Sir J. Y, 
Simpson,” edited by Dr. J, Watt Black; “Model Drawing,” 
by Ellis A. Davidson, being the new volume of Cassell’s Tech¬ 
nical Manuals, with numerous illustrations and drawing copies ; 
the “Technical History of Commerce,” by Dr. Yeats, LL.D. ; 
the “ Natural History of Commerce ” (second edition), by Dr. 
Yeats, LL.D. 

We reprint the following sentence from the recently published 
address of the President of the Tyneside Naturalists’ Field Club, 
commending it to the notice of similar institutions throughout the 
country now that the season for excursions is commencing :— 
“We have no law excluding ladies from our club, but yet we 
have no lady members. Ladies, however, sometimes attend our 
meetings, and it W’ould, I think, be an advantage to the club (may 
I hint also that it might be an advantage to the ladies ?) if more 
of them came, and oftener. It is of infinite importance that 
mothers should be able to impart to their children an intelligent 
interest in Nature. They cannot do this unless they first possess 
that interest themselves, and in what way can it be more 
pleasantly developed and refreshed than by meetings such as ours ? 
It may perhaps be objected that the length and occasionally the 
rugged character of our walks prove an obstacle to the presence 
of the weaker sex ; but my impression is that this is not the case 
to any very serious extent, and in many of our excursions ladies 
have proved themseves quite equal to walks as long and as 
arduous as are at all desirable for our purposes. I would there¬ 
fore recommend—not any new rule, which is needless—but 
simply that we should persuade our lady friends to join the club 
as members, and not as only casual visitors. ” 

We have received the prospectus of a proposed American 
Archaeological Review and Historical Register, devoted to Archaeo¬ 
logy, Anthropology, and History, to be devoted to the rapidly 
increased interest displayed in these subjects in America, and 
designed not to meet the wants of men of science only, but of all 
interested in the Origin and Antiquity of Man. Its contents will 
include original contributions, the reports of learned societies in 
America and abroad, and a department of “ Notes and Queries.” 
The Review is intended to be published either monthly or quar¬ 
terly in New York, and will be edited by Dr. Wills de Hass. 

We learn from the American Naturalist that Messrs. J. A. 
Allen and Richard Bliss, jun , of the Museum of Comparative 
Zoology at Cambridge, Mass., with Mr. C. W. Bennett, of 
Holyoke, Mass., started late in April on a six months’ collecting 
trip to the Plains and the Rocky Mountains. The primary ob¬ 
ject of the expedition is to collect the larger mammals of the 
West. 

The Ohio Legislature has appropriated 21,000 dols. for conti¬ 
nuing the survey of that State, and 18,000 dols. for publication 
of the results. This survey is under the direction of Prof. 
Newberry himself; and his corps, which has been employed for 
some time, will be increased by Prof. J. T. Hodge, Prof. J. H, 
Stevenson, and others, for the purpose of more speedily finishing 
the work. 

Many scientific societies have been desirous of taking advan¬ 
tage of the International Exhibition and of the Albert Hall to 
hold meetings in connection with the Exhibition, and to bestow 
attention on scientific visitors. The small theatres have, how¬ 
ever, been occupied by specimens exhibited, and the Albert Hall 
is considered too large. 

A BRILLIANT meteor of unusual form was seen at Panama on 
the morning of May 1 at half-past two. It rvas due south and 
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about 30° above tbe horizon. It was of the form of a darting 
flame, parallel to the earth’s surface from east to west. The 
head was of dazzling whiteness, the middle bright yellow, and 
the tail violet. It aided in a train of brilliant sparks of about 
2° in length, and was visible about two minutes. The whole sky 
was of a rosy colour, and particularly in the east. The same 
tinge was visible in the evening at half-past seven. 

A scientific sanitary question has arisen in India. On the 
ground of necessity, public offices have been supplied with anti¬ 
thermic arrangements ; but the economical fit, still strong, has 
led to a government decree that it cannot afford such provision, 
and that kuskus windows and their essentials must be provided 
at the expense of the officials. This will afford an additional 
pressure on the agitation for transferring the public departments 
to the English towns, sanitaria, or tea plantations in the hills. 

It is stated that Assurance Companies in India have declined 
to accept the lives of the officers of the Geological Department 
there on account of the exposure to which they are subjected. 

A United Service Institution for India has been formed, and 
it is gratifying to observe that it is to be established at Simla in 
the Himalayas, in a healthy district instead of an unhealthy place. 

The severe earthquake of the 25th of February in Chile has 
called attention to the views of Mr. Darwin and Prof. Rudolph 
Falb of Prague. Mr. Darwin was in Chile in the great earth¬ 
quake of .February 20, 1835. It is observed that the recent 
earthquake began, at the same time, 11.30 A. M. Mr. Darwin 
considered that the. space from under which the volcanic matter 
was erupted in Chile was 720 miles in one line and 400 in another, 
and that the existence was indicated by a subterranean table of 
lava of the area of the Black Sea. Prof. Falb maintained that 
the influence of the moon is the chief cause of earthquakes, and 
in a letter to Nature of the 14th of April, 1870, he explained and 
defended his doctrine, and referred to the earthquakes of Manilla, 
the volcano of Puraco in Columbia, and convulsions in Peru. 
His prophecies of a great earthquake in Peru, which occasioned 
so much alarm, were not realised. The Manilla earthquake, he 
says, took place two hours and a half after the culmination of 
the moon. It is affirmed that the late earthquake in Chile had 
no relation to the culmination of the moon. It is to be noted 
that the great earthquake in Honolulu in the Hawaian Islands 
took place on the night of February 19, six days before that of 
Chile. 

An earthquake was felt at Rawul Pindee and Murree, in the 
Himalayas, in April. 

The Russian Government are believed to be organising an 
expedition to New Guinea for the purposes of scientific research 
and exploration. It is, however, believed in Australia that this 
is only an indirect method of obtaining a foothold in that coun¬ 
try, and it is proposed that the Government of Victoria should 
send an expedition to New Guinea, in order to obtain by treaty 
certain portions of territory for purposes of settlement. Should 
this design be earned into effect, it is to be hoped that every 
facility will be given to Naturalists to accompany the expedition 
into this large and comparatively unknown country. 

The Friend of India states that from the report on the general 
state of the weather in the North-West Provinces and Oudh 
during March, it appears that the direction of the wind, as in 
the preceding two months, vims for nearly the whole month from 
the north-west in the N.W, portion of the provinces, and west 
elsewhere. During the first half of the month a tendency to 
change to the east was occasionally perceptible, and this was 
especially the case during the time of the barometric depression 
from the 13th to the 20th. The month as a whole was much 
drier than usual. 


MR. BENTHAM’S ANNIVERSARY ADDRESS 
TO THE LINNEAN SOCIETY 

(Continued Jrom page 114) 

T N geographical biology Denmark proper is of no great im- 
portance except as a connecting link, on the one hand, be¬ 
tween the Scandinavian peninsula and Central Europe, and, on 
the other, as the separating barrier between the Bailie and the 
North Seas. Low and flat, without any great variety in its 
physical features, it is unfavourable for the production or main¬ 
tenance of endemic organisms, and forms an inseparable portion 
of the region of Central Europe. But the Arctic possessions in¬ 
cluded in the kingdom, Greenland, Iceland, and the Faroe 
Islands, are of great interest; and Denmark itself is remarkable 
for the number of eminent naturalists, zoologists as well as 
botanists, produced by so small a state. Its reputation in this 
respect, established by the great names mentioned in my review 
of Transactions in my Address of 1865, is being well kept up by 
Bergh, Krabbe, Liitken, Morch, Reinhardt, Schiodte, Steen- 
strap, and others ill zoology; whilst Lange, CErsted, and 
Warming are among the few who now devote themselves more 
or less to systematic botany. Their general zoological collection, 
when I last visited it, many years since, was not extensive, 
although rich in northern animals, and very well arranged under 
the direction of Steenstrup, and the insects in the Storm Gade 
Museum were very numerous ; whilst at the University was 
deposited the typical collection of Fabricius. The Herbarium 
at the Botanic Garden, valuable for the types of Vahl and 
other early botanists, has been in modem times enriched by 
the extensive Mexican collection of Liebmann, the Brazilian 
ones of Lund and others ; whilst CErsted’s Central-American 
and Warming’s Brazilian plants are also at Copenhagen, but 
whether public or private property I know not. The botanical 
and zoological gardens are of no great importance, but the 
biological publications are kept up with some spirit, especially 
the Transactions of the Royal Society of Science, Schiodte’s 
continuation ofKroyer’s “ Tidsskrift,” and the “ Videnskabelige 
Meddeleiser” of the Natural History Society; and some of 
the authors have adopted a practice strongly recommended 
to those who write in languages not understood by the great 
mass of modem naturalists, that of giving short resumes of 
their papers in French. On the most important contributions 
to systematic zoology since those mentioned in my address of 
1868, I have received the following memoranda :—Prof. Rein¬ 
hardt, in publishing in the Transactions of the Royal Danish 
Academy (1869) nine posthumous plates, executed under the 
direction of the late Prof. Eschricht, illustrating the structure of 
various cetacea, has accompanied them with short explanations. 
Prof. Reinhardt has further published, in the “Videnskabelige 
Meddeleiser ” for 1870, a list of the birds inhabiting the Campos 
district of central Brazil; notes on the distribution, habits, and 
synonymy are copiously added ; and the introductory remarks on 
the geographical distribution, &c., are very suggestive, and ought 
to be translated for the benefit of the friends of ornithology in 
England and elsewhere. The same “Videnskabelige Med- 
delelser” contains an essay by Dr. Liitken on the limits and 
classification of ganoid fishes, chiefly from a palseontological point 
of view, accompanied by a synopsis of the present condition, in 
systematical and geological respect's, of that important branch of 
pakeichthyology. In Mollusca, Dr. Bergh has published, in 
Kroyer s “Tidsskrift” for IS69, one of his elaborate, anatomical, 
and systematic monographs of the tribe Pbillideae, with many 
plates, of which a detailed notice is given in the “Zoological 
Record,” vol. vi. p. 559. In insects, Prof. Schiodte, in the same 
journal for 1869, has given an elaborate essay containing new facts 
and views on the morphology and system of the Rhynchota, 
analysed in the “Zoological Record,” vol. vi. p. 475. To 
Dr. Krabbe we owe the description of 123 species of tapeworms 
found in birds, an elaborate monograph accompanied by ten 
plates, and printed in the Transactions of the Royal Danish 
Society for 1869, with a French resume. (Noliced in “ Zoologi¬ 
cal Record,” vol. vi. p. 633.) In Echinoderms, Dr. Lutken’s 
valuable essays on various genera and species of Ophiuridre, re¬ 
cent and fossil, with a Latin synopsis of Ophiuridte and Eury- 
alidse, and a general French resume, forming the third part of 
his “ Additamenta ad Historian! Ophiuridarum,” in the Transac¬ 
tions of the Royal Danish Society for 1869, have been analysed 
in the “Zoological Record,” vol. vi. pp. 369, 462, &e. No 
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